On 22 March 2016, Brussels was confronted with terrorist attacks using explosive devices. Two nail bombs exploded at the airport and one nail bomb exploded in the subway. Thirty-five people were killed, and approximately 340 got injured. Stock levels were excellent for all blood products and all blood groups. The amount of blood distributed on March 22 was at the high end but in line with the amount of blood products distributed on regular Tuesdays. The total order of blood group O Rhesus D (RhD)-negative red cell units was nonetheless approximately twice as high as normal. For three University hospitals, we investigated in detail how many blood products were transfused to each of the hospitalized victims. Overall, the number of blood products needed was not excessive. We consistently communicated to the national media that no additional blood donations were needed. Nevertheless, the number of visits to our website was fourfold higher and the number of donors presenting at the donor centres twofold higher than normal. The number of donors presenting at mobile collections was not increased, mainly because one drive was cancelled by the continuing threat. In summary, the experiences in Flanders and Wallonia, following the Brussels attacks, are in line with those in other countries indicating that the amount of surplus blood to alleviate immediate needs generally is limited and the willingness for blood donation is high. In the end, it is important to raise awareness that blood required for today's disaster was donated yesterday.
Introduction
On 22 March 2016, Brussels was confronted with terrorist attacks. Two nail bombs exploded in the departure hall of Brussels airport at 7:58 a.m. At 9:11 a.m., a nail bomb detonated in the underground railway in the city centre. Thirty-five people, including three terrorists, lost their lives and approximately three hundred and forty were injured. The national disaster plan was initiated, and patients were distributed over several hospitals throughout the country. Due to the continuing terrorist threat, the country was at the highest level of alarm (level 4) following the attacks. Later that day, level 4 was restricted to the area of Brussels.
Within this review, the supply and use of blood following this event, the effect of this attack on the influx of donors and the challenges we experienced at multiple levels of communication are summarized and compared with the literature.
Blood supply
The explosions at Brussels Airport were rapidly communicated via the media. Within minutes, the stock levels of blood products in our blood establishment were consulted and evaluated. The blood establishments of the Red Cross in Flanders and Wallonia serve approximately 90% of the hospitals in Belgium. The stock levels for red cells were Correspondence: Veerle Compernolle, Belgian Red Cross, Ottergemsesteenweg 413 B-9000 Gent, Belgium. E-mail: veerle.compernolle@rodekruis.be excellent for all blood groups (>5 days stock), and a sufficient amount of platelets were available. In Belgium, hospitals are generally advised to maintain an inventory of 7 days stock within their proper blood bank. Both facts allowed us to rapidly conclude that the risk of running out of blood was extremely low. This conclusion influenced our communication strategy and allowed to distribute blood products according to hospital demand. In Flanders and Wallonia, a similar communication strategy was used.
Immediately after the inventory of stock levels was clear, we tried to contact the two university hospitals near the scene of events. The blood bank of the university hospital in Leuven Throughout the day, communication problems with both the regular telephone network and incorrect use of the emergency communication network caused a lack of information on the triage of patients to hospitals. It was consequently not possible to distribute blood products according to the triage [1] . Therefore, we decided to provide hospital blood banks according to their demand. As depicted in Fig. 1a and b, the distribution of red cells was higher on March 22 compared to an average day of the week. Stock levels at the blood establishments were appropriate to respond to the requested amount. 
Blood usage
Detailed information on the usage of blood products during the first week following hospitalization of the victims was obtained from three university hospitals in Flanders. The university hospital of Leuven hospitalized 24 patients of which 15 were severely injured and 11 needed blood products. On March 22, two platelet units, 12 units of plasma and 23 units of red cells were transfused of which 12 were transfused without cross-matching. The university hospital of Brussels admitted 12 patients of which eight were seriously injured but only two patients needed blood products. Within the first 24 h, these two patients needed 13 units of red cells and four units of plasma. The university hospital of Ghent initially took in only one victim but later on three patients were transferred from other hospitals. Only one patient needed blood (one unit red cells on March 23 and one unit on March 24). Although some victims needed large amounts of blood, the overall usage of blood products was not excessive, confirming reports of previous disasters [2] [3] [4] .
Donor influx
Previous disasters have shown to increase the willingness of donors to donate blood. The myth that blood usage is enormous and blood supply is likely to be exhausted still lives till this day. Despite immediate communication about stock levels being adequate to manage the ongoing situation, the number of visitors to the website increased fourfold and the number of registrations to donate increased 20-fold compared to regular Tuesdays. The number of donors presenting at the donor centres doubled in Flanders on March 22. The number of donors presenting at the mobile drives in Flanders was not increased. The continuing terrorist threat, resulting in the cancellation of one scheduled mobile drive explains this finding. On March 23, the number of donors at mobile drives was approximately 15% higher than expected, the number of donors at fixed centres was increased by half. By the end of the week, the number of donations normalized. In Wallonia, large numbers of donors came spontaneously to the donor centres. Although donors were encouraged to postpone their donation to the coming week, the number of whole blood donations doubled on March 22. Managing the afflux of donors required a significant additional effort to the collection teams.
Communication
We faced difficulties with communication at several levels. First, due to the difficulties with the telephone and the emergency communication network, we were unable to obtain information on the triage of patients. Second, although we rapidly communicated to the press and the public that thanks to previous donations our stock levels were adequate and that there was no urgent need for blood, the number of phone calls from candidate donors to donor centres but also to hospitals was massive. One hospital unfortunately communicated an urgent need for blood, possibly inducing additional phone calls to hospitals demonstrating the difficulty to control communication in emergency situations. It was essential to inform the press repeatedly and the entire day that stocks were adequate. Finally, the difficulties with the telephone network also impaired normal communication with hospitals throughout the country.
Discussion
Mass casualty events pose sudden demands on key services of healthcare systems. However, previous experiences with terroristic attacks learn that the availability of blood products is rarely a problem. The terroristic attacks in the north-east of United States on 11 September 2001 resulted in approximately 3000 deaths and more than 4000 injuries. Nationwide, more than 475 000 blood units were collected following these events but only 258 units of red cells were transfused [2] . The bombings in London on 7 July 2005 caused 56 deaths and approximately 360 injuries. In total, only 440 units of red cells were transfused [4] . The amount of blood products ordered was three times the number of products used initially, illustrating the risk of overordering blood products. Although individual patients may need a large amount of blood products, the overall number of blood products needed is usually limited,. The AABB Disaster Operations Handbook calculates an average of three units of O red cells per expected hospital admission [1] . A similar advice is given by Bala et al. [5] Others recommend three units of red cells per patient expected to need a transfusion [6] , In the university hospitals of Leuven and Brussels, the average usage of red blood cells per admitted patient was low and below the three units of red cells per casualty. Similarly, Shinar and co-workers reviewed 1645 terrorist attacks between 2000 and 2005 involving 7497 victims and reported a mean number of 1Á3 units of red cells per casualty and 6Á7 units of red cells per severe or moderately injured patient [7] . In case, more detailed information on the triage of patients is available, more specific guidance can be provided as was done during the preparation of the 2012 London Olympics [8] . During mass casualty events, detailed triage information is however most often not available. The implementation of data management systems may facilitate the availability of triage data as it enables to track patient transfers from the scene to the hospital and from one facility to another.
Stock levels in individual hospitals should be assessed during major incident planning and are influenced by the local (geographical) situation and distance to the supplying blood establishment. Whereas most hospitals in the US aim for a three-day supply of blood [9] , stock levels of red cells in hospitals in Norway, due to the more difficult access, match for 10 to 14 days of average hospital activity [8] . To ensure a rapid response following a mass casualty event, blood suppliers should maintain current contact information with the local emergency response network and participate in disaster exercises. Blood establishments should keep in mind that limitations in transport occur frequently following mass casualty events.
To be prepared for a major incident, hospitals should have an approach to handle massive haemorrhage including guidance on ratios red cells/plasma/platelets and measures to ensure patient sampling prior to the first transfusion [10] . Policies to switch from O RhD À to O RhD + in women above 50 and in males (e.g. after demonstrating the absence of anti-D) are helpful to limit the amount of O RhD À cells used [8] . Reverting from O red cells to ABO identical red cells during mass casualty events requires reliable identification procedures to be in place [6] as well as guidance on how to handle mixed fields in blood grouping following the initial administration of O red cells [8] . During times of disasters, including terroristic attacks, surges of blood donors can rapidly distort the blood collection system. Working with the media to repeatedly and consistently inform the public on the actual need of blood donation is mandatory to limit the influx of donors. In most instances, the message is that no additional blood is needed immediately after the event but that donors should contact the local blood centre to schedule a donation for the upcoming weeks [9] .
Conclusion
In line with the experiences during previous attacks and disasters, the use of blood products was not excessive and normal stock levels allowed adequate supply. In case of a terrorist threat, blood establishments can however expect restricted mobility and transportation in affected areas. Blood establishments should be prepared for high number of candidate donors both contacting blood centres via telephone or website and visiting fixed donor centres and mobile drives. The communication of a clear, consistent and persisting message to all media is essential to direct donors towards future rather than immediate donation and to avoid potential donors to inadequately contact hospitals. It remains vital to raise awareness that blood required for today's disaster was donated yesterday.
